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(54) METHOD FOR MANUFACTURING LIQUID CRYSTAL DISPLAY PANEL 
(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent production 
of air bubbles as defects. 
SOLUTION: After a TFT substrate 1 and a CF 
substrate 2 are disposed in a vacuum 
decompression chamber 5 with the electrode 
forming surfaces of the substrates facing each 
other, water vapor is introduced into the vacuum 
decompression chamber 5 to replace the whole 
air with water vapor and to evacuate, for example, 
to 100 [Pa]. Then an upper stage 7 is lowered to 
overlap the CF substrate 2 with the TFT substrate 
1 and to lightly press them. Then the external air is 
introduced to return the pressure in the vacuum 
decompression chamber 5 to the atmospheric 
pressure. Thus, the CF substrate 2 and the TFT 
substrate 1 are pressed to each other by the 
atmospheric pressure to form a regulated gap t 
between the TFT substrate 1 and the CF substrate 
2. The liquid crystal 3 fills the layer region 23 while 

the sealing material 22 is crushed to adhere the TFT substrate 1 to the CF substrate 
2. The water vapor in the layer region 23 reduces its volume with increase in the 
pressure and further transits to water as liquid and air bubbles disappear. 
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t six** i <o*ftTSivia*fi-r6WS<^«iK**tf» 

fc L , 

mu*i%<nw&t txit. mt^MmM^^umza 
tJ3ftiwrsejB 2 <v3knx'\± mm izmm-t zmtzm^ 

fc. 

B B B £ mA,tzDm.T'm vzmtz&ttft & s^aia^^x 

St. 

IJRH;t*A*KSr5v*fc:8» Lftft.&*Ki¥jEXSfc £ 

miieawExsT'ti. a^zriirie^ i mHfrM»t> 

ft 6 S9CJS 1 O^tt-mStiB SrML. buI 539RWJIXS 
Cfeft & WISH 2 <0ftfrT<4iRffl{C«»-ri!fc«S: fflv 1 

4.r fc £^fc^4Htfi^>'<*/i'0«3B2rS;. 

T"$>->T. 



-;M*§£ffiXgfc. 

'cOffi^a^fSJSWC . f5i£?g B B B 5- miT-t&ffi.i' B mTJM 

mteM>'^--;u2«5-mife>-->'Ws.i> : 'H<fie?a 

b b b £ BW,<f«!BT5: ^ 4 III 

St, 

i co^#T'{i^ffl z:M l . miies^ifJExs 

<rM<rm^MW\-®><7>W.mz . ^- ^TT 4 x 

t, 

, miBW^ S- Mie ^-^«&1/"MIB^b b b $• & 

miimmp&xmx'ii. a*aixajK«r«»*E*afcR 

ft •& miiem 1 c^frTteSvffl SrM L . BulES^Jf JEX*1 
fCfc(t4Wie^2^ftT'fi?gfflC«E^-rsfe«Srffi^ 

s - 1 2r t# 85 fc -r h-m^ B m^ iu<o^m^m, 

[f«^5] BulSisl«Sia-^i7-frXStc±J(tl>l>rie# 

^ii^ii 1 7^4 ^v^-rfL* 1 1 {zKawmMtt**** 

[ HHPS 7 ] KJEBf ^<0«rtKO*jfiJi . *SSft 4 0 « 
fiULT* ■& £ t t -t & If* 1 ! 1 T]^. 6 <r>\ rtfi** 
1 tzlE«£^« B B B ^'N*4-/l'^3t^ffi, 
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«rtttoa-&***t»i4:* ! l*e4:-r-6lt*«l7b^4 

[0001) 
[0002) 

iz 2 tkvtmitf? xms&n.t3&t*kx je* l . m B B B £ 

£#l-l>. ClOST&A&T-Ji. 1$ISW8-19 

009 9^m^z%im.^ttx^hX'jf,z^ -?h 
v ••/ ? xmz&w: s *i£frait t o^tc t f 

T (Thin Film Transister) bWMW&b tt&MZh.tz 
TFTSI1 Olt. Av-y 4 >V9 iL*mmtehifim 

1 0 2 b S-^-TS. ifcfc:* 010 ( a ) fcScf J: a 

CF11102 cffi&z>££iapi t ( mz an 5 
Urn) ) k*? lv^s&oj&ro.*^— *f i o 3 s-Htfe 
<#ttE*> U TFTlfil 0 l±^^**«^^H^ 
T^SSfitftv— )Vm 1 0 4 SrStffiL±E*7R««P , 90+ 
*»£BrJg*<so»A 1 0 5raT^i> *£*fl*ltcJK 
fL, tfUfct'l 0 0 [Pa] SflW>«E»H«4'TPf£ 
S101. 1 0 2*-*f|4]£i-!r. Sfa-£*>-£.&. .TO?*. 
TFT1S1 0 1 KStLTCFfflSl 0 2^1<ffE 
L, 010 ( b ) tc^-TJ; 5 t. 
101. 1 0 2*?\fS&*lzn y )#,'t. wixtiO, B 
1 1 KthiTJ: -5 C ^.^—9- 1 0 30lS@tr^L^JI^ 

[00 03) 

iftw&mmLii ot-r&mm ifritctfb. ±ta* 

*a«T"ti. SSSl 01, 1 0 2 Bi 

i o o [ p a ] cog&wm&WL ioi, i o 2 miz 
jRo&tti. ttmzmztititziziL z<Dg.m±. 

m 1 1 (z^k-tJ: o iz. EilS tiT5Wfi 1 0 6 b LT?S B B B 



\**;H*9fc$* A $ tlX . w 10 6 

3 tV^IWBf**. ifc. P0I«1O1. 1022rS 
fc£*rt*-* t # 0*SWrt<a£l»W>Sa SrTff 4 -I t 

tcj; ot . ssts ioi. 102 tswmmzm o a^fi 

b. ±«K:S*r4CF*«l 0 2 £ ©SUC J:-? TUBE 
1 0 0 [Pa] &TTTO£0MHiaft3PS*?J:&* 
^ifcT-JilBOC Fl« 1 0 2 Srftft-T S t LT t . BfH 

[0004) COSIBjti^ jta*«o»if fcr^T^r^ix^ 
h<r>X\ X?&b LX<V$m<r)$tSi?:m3kL. MS 

[0005) 

Ifij-T h > <*A«SOH tc?S B B B *^» $ ix^?S B a B *^ n'^ 
/KOKJS^T-fcoT . ^< b h--n<r>tM>^)V& 

*ffi«rtfc. ±ie?g B e B *fflT^--?»?g B %?®Txgt. e^i 
x(ifsjsco3-*5^< b \>—^tm%<rfim,nv>&b $ 

ftX\ ±lEmiO^?-ffi*>. ±KM-'^^S«r±ie 
SS^Sia^i?-»*-X?lfc . iKM^'^USffi^Sv ^zW 

uwhmwM&TM b zffit , iMiwrnKunx 

KhLTti. ±Se««jiia^i3-*xafc:ti»t4JtieJPl 

OftttTIUHBJIL . ±ies«»flExs^fc»ts±ie 
[0006) sat. n«q(2en0»efflu. 

jt«<J5ffi<J5«*«i*i*ii t . ±ie«Efl srr*- * ?s b b b >st 
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^ip-tfX^i: . ±BBPI^<^««*5v^=»LWt*ai 
StffffXStS-fiSi. ±na&RWEJM-VK. E7l£± 

k z ±iem 2 co^x-ti ?BaBt=e»-r s *k £ « i > 

[0007] fi*ii3iem<5o^Bjii» «s* J fM 
s *ut— tt<DMft-t &;^>i'mm<vmizm&tfm$ zti 

-g-fc-ti-X^t . ±EP|/^uai«$:5ir->C*f Lf**t£S 
*#BEIII4:S:fllU. -LieS^ffjEXSIT'Ji, ?&K£± 
12 SI 1 O^frCDfl^ A, $ -li* m 2 O^fr coil t 

tc*Jf*4 JtKJR 1 <Oftfr«iSvffl£M L . JJeffl8fl»flE 

xet & ft & ±asas 2.^ft x'i±mm iz im-thwsi* 

HI«)HO«5HRl*rt fc s JLIEJKA S- » "FT & ?£ B B B «ST 

# Sr « ; Jbiep^ s- ±f e^-/ wat^xieflS 
s B B ^^^7t^m^T-l:^^Ifi^^•^^^-4£«sia^•t)-t^-x 
it . ±im^*>i>mm£mHzwLm-tz>mLWEL 
mttrmt. ±immwj±xmx'&. E3i%asi&&£v& 
■ft&ffi&izm Ltim 2 cog&omt l . jtEiweow* 

t LXli. ±K36«aiia-6-*>-y:±Stc*j»t4±ie* 1 «5 

2 oftfrraarafci^r * ^ 6 - 1 l 

[0009] £ . If 5 A. 1**11 1 7b 

^4 cot vr*t*» 1 K!e$c^ H B B a^.' '^M'OlBfcfrftT' 



4. 

[0010] 4fc. IS*iI6K«6^B^i. If^l^ 
M 5 cou-rfx* 1 1 £ffiSsO?Rif B SI^\**;l'Ot3£;fr&T' 

[0011] »^7IEtt<9»PI»i. Hf^lTb 

[ooi2] is*^8iea^Bj(i, n*Ji5ie 

««i. ^.'UT^-^X'hhZt^mt LX^i. 

[0014] */v!. ii^jsi omwrnmi, ii*3Si 
^4 ^^-rii* 1 1 !,z^<vmikm^.>**ju<7)mmijm 

I0015]4t. 1 1 lEao»Wi. lf*JS 1 

0 SBttOffi M<yK7)gl^T'A -? T . ±ie#ffl 

*«i. *tr>-t^rfcS-*tfii:S:»atLTv^. 

[0016] 

IftBRwmtecD&m) KIT. ®m&#BSLT. 

Tft*wt=iT-5. EiT^siasii. zcoftwco-mtm 
x-h h m^m^' i^wmt-fim z nmt h tzvxmwi 
m. %tz. 09<i. mm&m^^*jwffii$.$:&tf.mz 
*n-rm$mx'h&. mijbmm8^m.Lx ^ z.<rm<r> 

[0017] t-r. zvmvssmijmcommzmi* 

v I- >J -y ^XttKie^U Clix4>£7)3S^TFT 

hrMLitCFSS 2t^^fRL. 0 

1 7bmm4 {r^-fi -5 TFTSSi ±(c?g B B B 3 Sr« 
TLTtf^. TFT$«lRi;CFSI2*, 
*-^r f; /L^<0?S B B B ^^VN*^/l-Mjt^4 c7^^ME^f 5 

^ <*/H8Jftjai 4 ii , 01 JbMH 4 fcijVt J: 3 fc . *S 
FT1S1 $-*g^-r4TSP^.x-v r 65.VC FSfi2^ 

§sm.yjftizmixmm2-£ o ^^sv^r^g 
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1 tC««Si0jtffiJSE«5rtO*(*S-»*-r45tif>O«t 
9S.ni 2b. XffijiflE»5tt<0^£^rifcab*)'J 
-7D13t. JRttSHS 1 4 *'^|?£?i£E*§ 5 F^{C7KM 
**i!LVt&fc»0*aKJNRAn 1 5 1 . town 1 2*> 

^XStfvri 1 s\fotfxmiiiZtiZ>fMb<7)i3i&i:fflS5 
•thtz#>cr>W55& 1 6t, X3iiEBIt5ft*>&](ffiifiJ£ 
« 5 rt fcgfcA-T * 2*W>S[* 5: SWrt & fctfto >J - 9 ft 

lit. ThMMmxa i 5*»^jt3E*E*5rtfca[A-t 

T F Tlfi UCFlS2i: alS)<3££iaHS £S 
ftW-ifcA^MR*?^^— ' 9" 1 9 a&T/Rtt^-X^- 
tl9b SrSSffi LfliawayiK J: 9®*2i*-S , - -I T". 

.x^-Hf i 9 a a. w&tfmmtTmfflsmtizmL^m 

Hm 5 [//m] T'fcO, TFT3£«l«a*««i:« 
^T*?Sb b b S- tH** Sitt^rl) ^fJSD-T 4 C F3S« 2 <?5^ 

7-7 j>v5> 2 *tmi&%titzm.^m&2o\ftizi&%iz 

«Fft$*i-6. Kfc, H6Jcift"f J:dfcU TFT1I1W 

VU?M&ft3£8rF*-*. ?gB B B30?iSTSVL 
ii. T F TSf ItCFlf 2t Oia^iaRI^^OS 
«Pa1lltfc^&£T'TFTg«l fcCFg«2i:£fflE 
LfciSC T F TSI 1 b C Fgffi 2 b OH^fltS 
iX^Siao^VO ( V0= a b t ) £ R— T&£ ^ £ # 
S^Li* *f^^ B H B30f®TfiVL(i. SIBfcO^gqf 
^Jt{f^>-P#a:#JSLT. VO<0 1 0 0%-l 1 0% 
<0KH*«»i L< . <k L < ii V0<D 1 0 0%£ *) 
§>< 1 0 3%aTtZtl&* 

[00 19] mz. Ztlt><DT FT 

itii:CFiS2tt, ziwmmBftLWWttfa'? & 

X 0 C » ?SB B Blg*^'^H^tigS4 cO«^«E*f 5 F*HC 
ES^S. TFTSf 1 SrTS?*^— ^'6 

«S«fti. mz. flIfilgl95:fflV^TFTI 

^ifccF^2t<o{a^*>-if^ ; ffoyL-ft. Sf^#i 

6£BHSLTX£jiO':ri 1 1 2*> 

P i=ioo [Pa] ) tx-mm-tz,. mz. —SMS 
rt-yri i £f>jjb£i*\ m%#i 6*mmL. ira#i 

S ZmW. L T . *3SSURAP 1 5 *»4>X2S«SE« 5 F*Hc 

[0020]»t:. ©A# 1 8 £H0f L . »«# 1 6 sr 
BBttLT. SIX, XS*>T1 lS-jS»?-£TJ*2*E ' 



« Srt^iieE^Pl^T-^Ef^, ifcfc. ®2CziF-r 

$ft> H7KSR^"J:3fc:» CFIf2^TFTlSi 
£*>CFS*2£rTFTS«lfc:«ia 

1= «ot f TSffi 1 1 c Fmm 2 1 oralis 
zt\tzmtfffi&2 3{zm^hnh^ixf^m^<Dwmvi 
a. mti*. 1 4m<7r&ihm^-<*>uz*im2-£T . m 

tSa. 1TTffib£-£;h.-m. ( a= 2 l 6 . 1 [■ 
m] . b = 28 7. 5 [mm] ) (ClSST?" & i <7> U - 
c7)fc^OMW^«2 3<7ji5^h& (h = 30 lu ■ 
m) ) , i^B B B 3^}gTaVL^ (VL=V0=[m3 H it 
■St, (Vl=ab (h-t ) =1 . 5 5X10" 6 (it. 
3]) fcSrS. H3^fJ:otc, 7U^gl8 
CioT, $4>fc:±«^T— ^'7 5r^T$tt. TFT 
1 C*t LT C FM 2 WE-f £ , »E*Cff o 
T L fgs B B 3 #T F TSf ltCFM2t (F)T$<7>MW$. 
®2 3mzlffiLX^<ti>lZ. S««JS2 3lc«tS 
tbbtltz7l<m&.liEife2tiXV><. &fz. > -/um 2 2 
ii&*l,zWLfeZti&. 

[002 1 ] mz. H4fcwrtJ:dlc. KffisK^n 1 

LT. V-9U1 3*>^riAL. 5ES«E«5W 
z-A^Epo^R-r,. HSt^-TJ; oic- 

CFiS2tTFTSffil tti. A^EpOlcj; 
KTS/bKif LttttAjfU TFTM1 tCFS«!2tco 

racorai^^— im 9 *commzmLv>M%.$txtzm 
mmmttKcz, ze>t£. m^ B 3iim^kmn2 3^z 
femv, j/-^2 2ii#L»$ix. tftm 

li:.CFlf2t(7)if*^?ill.. ife. Mttmt&2 
3 E** s p 1*^ pO^m-fHz t i>^r 

AmEpO^^JE (=1 01 325'(Pa) (S^A 
^E) ) 7K£^rl»-i:tJ:oT. #31**1/2 0 
0 0 b tch fth t . 2 3 rtfcSS L7t7j<0#: 

SV2(±. V2 = Vl P l/2 0 00pO=7. 65x10. 

c7)^IrU±. rl=5 6. 8 [^m]t^46^fL. 3^ 
±MiT-# i»mS<7)A# ^ i: . 
[002 2] irfc. Ja±0^'=fir< i^TFTMl i: C 
FSi2t arSfa-g-^^I^tffE-r.i>XSi:(i. ^ 
?S (^ftl 5S-2 0S) fc*JV^TSIJfi?tL6. 

mtt*>ztLtzTFTmwi\bcFmsL2b*%£. 

mi±n 5 $-KcB5 0 ft l . vrt: J; 0 v— 2 

2 C^HS & ggjt L T . ->-Jl>ti2 2ZmtZ -tn± $r 
^T^-fr*. ftMtm&LtzVimX'. ?Sb b b 

3ti. i«-r4ifc=Sr<. y-^f}2 2^U5f$ 
ft.7tTFT*&l bCF&U2b<r)mzmX2tl&. Z 

cor*, mmnm. ifflMiirgt, a 

[0023] ZcdX-j izl T^ji^i'L7>?RB B B^7^;U 
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2 3t±. mz-ifmimwtwvx'h*) . m9iz*a-t±o 

mum 5 lumi > <7)fflm : tjrLx*ifoiT® , £ 

£titlTFT3£WL 1 StXC FSS2 t , JJEHHliC £f A 
3*l*:»UUi 2 4 t . T F TSf 1 5.1/ C FSfi 2 <W\- 
(M(Cg£IS$^-*f«7){ifpI«2 5. 26>£fil;tT^ 
4. lit, T F TSfi 1 (i .. ^Hj^x^itCd-^ 
i£S!l ai^SSl b^VMi v 7 ^mzWMZin. Ztl 
h^tt&lz TFT 1 c t Wmmm 1 d t & 

2at*Sm@2bi;^jS£ixT3roTV>4, Z<Of& 

ikm*k.'-<:*ji 2 3 « . s 4, tc , isms sis^r y > h 

«E5©SXS*(£-*tf t 2 *xT?Hb b bT 

4 -f 3 it* . 7KO»jfe«g£t 1 0 OJK 

3 CD?g B H B ^ 2 4CJ31 ^T SS^tm^t ZZtlttVK 
[00 24) ZOXotZ. Z<7)M(r>m!SLl,Zj:tl&. TF 
rmtR 1 »lf C FS«2 frfife^fo-tfilRtclX r>£**i 

4<7)T\ TFTIS1 tCFSS2 fc^HtfRifHi i: 

iz^mix^tixm^k±<oxmt %&zt z&5±-r 4 

IttfTll), itc. TPTStiay'CF2f2Jt 

LTffl^iOT, TFTS^1SI/CFS«2 

-T 4 w £ £ < JbK3HRSr»6 £ t #T'£ 4 . ^ <D*#>. 
±«fcSitr* C Flf2 >36Efc J: oT«*ft»ti 
#ft£J8tvC, TFTIfil tCFS«2t^S D ^J 
ff -) C t tfX'^ httiiiz. SkmfS 5r St" 4 £ t Zc < {£ 

4. 

[ o o 2 5 ) J2JUL. - (?)¥&Bjicr>$zfcm zmwz&m lt 

if S L T & # . AttttttrflDSM: - ^^JSW^BS 4, ii £ 
OOT*F*r>Tfc£<Z>*BBJifc:* 3**1.4. ffltf.tr. JbiS 

-£ 4 ^-^ico^t ft^titiK ztitzmht. mte-sh-v 

■*OiB8ES:0l;e.Hr*8Eft9 OSt U £*3iftKa»4>J&a 

<*gg£0 C0E3l£l&< LTtAw .Tixtci-aT. s# 
SRrUffiKSffiB* IDT**-*- * £ fc # J T & 4 . 2 fc , # 
HS\t LTfi. TktcRg^r. miif^JUT/Uo-jum 

(± . T-te 1- >^<o*«*«S- JE ^ 4 J: 3 (c I T 1> JH 
jKWJ/l«Sftl 0 0«JjLhO^WSESiv2:?iAL. 7*1/^ 



izx->x. mmmsm 5 ft* ms. -th am** < % s . 

[ 0 0 2 6 ] ttz. mm%t LX . «i»f* <*i^) 

■%&%BcX'Ss.i*<o*z<Q>mmx'$>r>xi>. m 
fc. m&m.zmfc<7Mffl3m 1 4 t»be-t 4 j: l t 

tcLTtSV^. 
[0027] 

(3\ S«fiia^-ti-XST'^-?^/U*«rat:BX Oiit n 
Jt«fWRJB<0Bf3e<0*»±, m2^S^ftTT'«?gf* 
t^^T^.?S{4?I*L. »fifLfcffl#<?5fta««R«L» 

£4A $tlT a^XOXPif t ^■S^^RSit-tS^i: * 5 'T # 

<^)J±73 zr^JJJLh^ffi <tl.rt^< JJa&»S:»4 i 

i.mi.zmm't&j u^vwsl zmEiz «t -o t •& 

^S^ffl^T, S'N'^U^tfOBA^-ti-^fid >! i:# s T'£ 
4 1 1 4> iz . ^B#S Sr S-t 4 £ £ 3r < X AK offiA9^ 
^'^z-Mit-f 4 ^ t * 5 'T# 4 . itz. WV^J|ffiflES:» 

TftfnWiO^B^^N'^^^SJt-r 4 CI £ *«T'§ 4 . 

imn z o&w^-mtmx't) 4 ^3?^ m/wm 

[02 ] P-M B B B^^N*^^it*i£Srl^-r47t*'>0 

mmmx-h*. 

[03 ] H?KA«Sf <*;K?MBS»*a*8e*-r 4^:460 
lMiaT-S)4. 

[04] (31iSB B BS^ N'^UOMJt^S 2r IfJBJ-f 4 ^ct-j 
t^BJ0T'S>4. 

[05 j mmikm*-' i+jwtmxm z mn-t 4 tz#>co 
mwmxh&.. 

[06 ; ra^ B wi5t'^/w<^KJt*a*siBjt-t/iA<o 
mwmxhz. 
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